Abstract
The grey system theory was proposed by Professor Deng Julong in 1982. The grey theory believes that although the objective system has complicated presentation and scattered data, it always has overall function and order, and there must be a hidden inherent law within it [1] . The method to find this inherent law is relational analysis technique, which is a method used to determine the relevancy between factors in accordance with the quantitative analysis of the development trend of the variation curves of various factors. Through quantitative analysis of the development trend of the dynamic process, this method compares the geometric relation of related statistical data of the time series within the system, and in this way, the grey relational degree between the reference sequence and various comparison sequences can be obtained [2] . The comparison sequence which has a higher relevancy with the reference sequence also has closer development direction and rate as well as a tighter relation with the reference sequence. The grey relational analysis method requires that the sample size can be smaller than 4, which also applies to the situation of data disorder, and there won't be inconsistency between the quantitative result and the qualitative analysis result [3] .
Aerobics originated from 1968, which is a sports combining gymnastics, dancing, body building, music and entertainment, and it can be generally divided into six categories: serial aerobics designed in accordance with age, male/female aerobics designed in accordance with gender, single/double/group aerobics designed in accordance with the number of people, aerobics designed in accordance with body parts, aerobics designed in accordance with whether an apparatus is required and aerobics designed in accordance body building and improvement of body position [4] . Due to its specific medical, health care, body building, entertainment and fitness values, aerobics has gradually attracted the public attention and become a sports which is loved by the public with great popularity. With people's increased knowledge and recognition of aerobics, aerobics has experienced rapid development: various countries including the United States, Japan and China have successively established aerobics associations and held national aerobics competitions; aerobics has been gradually accepted as a competition event in the Olympic Games; in recent years, various colleges have also set aerobics courses [5] . Study on the teaching results of aerobics and approaches improve the results has become a popular topic.
Through reading of related domestic and foreign research literatures we find a universally accepted point of view: teaching skills of the aerobics teacher is a key factor to improve the learning results of the students. However, most discussions and studies of this viewpoint are based on qualitative analysis, which are not accurate and persuasive enough. This status quo motivates us to seek more mathematic method to study this issue.
Grey relational analysis method is a new method of multi-factor statistical analysis, the main idea of which is to use the similarity between the development trends of various factors to measure the relevancy between various factors [6] . In other words, if two factors have consistent trends of change in accordance with the change of time or object, then the two factors have high relevancy; on the contrary, if two factors have inconsistent trends of change in accordance with the change of time or object, then the two factors have low relevancy. Grey relational analysis method is not only a dynamic analysis method which generates higher degree of fitting, but it has also overcome some shortages of traditional regression analysis in multi-factor analysis, so it has higher values for promotion and application. This paper has used the grey relational analysis method, and in the meantime, in accordance with the summarized results of the questionnaire survey, the relevancy between various aspects of the aerobics teaching skills and the learning results is discussed [7] .
Teaching Skills of Aerobics and the Structure
Teaching skills of aerobics refer to that during teaching of aerobics, the teacher uses his/her teaching theory to gradually form a solid and complicated teaching behavior system. It is the teaching skills integrating teaching and aesthetics specifically created by the teacher. Teaching skills of aerobics is a representation of the unique teaching style of the teacher, which is a perfect combination between comprehensive rules and creativity of teaching [8] .
System theory is the knowledge to study the general pattern, structure and regularity of the system, which is also a science with logic and mathematic properties. Its main idea is to use mathematical method to quantitatively describe the system function and also to seek and establish the theory, principle and mathematical model that apply to all systems, so that actual problems in real life can be solved more systematically. When using the ideas of system theory to analyze the teaching skills of aerobics, we can regard the teaching skills of aerobics as a big system consisting of various subsystems on different aspects, in which, each subsystem can also be divided into various sub-subsystems, and so forth, until a complete system is obtained [9] . In other words, in each subsystem of the system, all the subordinate factors are independent. By referring to related materials, we can obtain the system of the teaching skills of aerobics, as shown in FIG. 1 . obtain accurate research data, we have adopted the following two steps to obtain valid information of these 610 students.
Questionnaire Survey
First of all, we designed a questionnaire in accordance with related questions about the teaching skills of aerobics, which includes 8 questions, and the purpose of the questionnaire is to let the students rate the aerobics teacher from the eight aspects of instruction of basic theoretic knowledge, classic action training, teaching location, apparatus and facility, beautification degree of the teaching environment, lesson preparation situation, teaching enthusiasm, action modeling and application of modern teaching methods, and the full mark is 10. In this survey, 610 questionnaires were issued to students in the five grades of 2007, 2008, 200, 2010 and 2011 who selected the course of aerobics, and 545 questionnaires were returned, 535 of which were effective with an effective returning rate of 87.7%. Of these effective questionnaires, 109 were from the 2007 grade, 88 from the 2008 grade, 99 from the 2009 grade, 114 from the 2010 grade, and 135 were from the 2011 grade. Then, the questionnaire results were collected and input into the computer to be used in the study.
Measurement of the Teaching Results
In order to accurately measure the teaching results of the teacher, we obtained the scores of the studied objects who selected this course in the five grades, and conducted classification and statistical summary. For the simplicity of calculation, we used the average score of the aerobics course of the students who turned in effective questionnaires in each grade as the score of aerobics of the students in this grade, and used the student scores to directly reflect the teaching results. In other words, the higher the average score in this grade is, the better the learning results of the students.
Research Method --Grey Relational Analysis Method

Related Concept of the Grey Relational Analysis Method
The grey relational analysis (GRA) method is based on the data column of factors, which is a analysis method to define the grey relevancy and then use the order of the grey relevancy size to describe the tightness of the relation between various factors. Its main idea is to use the similarity between the development trends of various factors to measure the relevancy between various factors. In other words, if two factors have consistent trends of change in accordance with the change of time or object, then the two factors have high relevancy; on the contrary, if two factors have inconsistent trends of change in accordance with the change of time or object, then the two factors have low relevancy. The grey relational analysis (GRA) method is a quantitative analysis method for dynamic indices, which has dynamic significance.
Advantages of Grey Relational Analysis Method
When the grey relational analysis (GRA) method is used to conduct multi-factor analysis, it has two major advantages: first of all, the grey relational analysis (GRA) method has overcome several key shortages in common regression analysis [10, 11] . During regression analysis, it generally requires the sample size to be big enough and comply with the canonical distribution, while grey relational analysis does not have this strict requirement. Therefore, during data processing, the grey relational analysis (GRA) method has stronger and wider application. For example, GRA has been widely used in various sciences such as agriculture, industry, biology, chemistry, physics, psychology, pharmacy, ecology, geology, engineering, aeronautics, astronomy, economics, philosophy, medical science and management, and great achievements have been obtained. In the meantime, regression analysis has huge amount of calculation and complicated process, so error might occur during calculation, which might cause serious faults and impact accuracy of the results; however, the calculation of the grey relational analysis method only involves simple addition, subtraction, multiplication, division and comparison, so the result is more accurate [12] . Secondly, the grey relational analysis method is a dynamic analysis method. Traditional analysis method has certain shortages, and within the scheduled observation time, if the variation is small, the error is also small. However, for indices with big fluctuation and variation, tradition analysis method tends to cause big error, and at this moment, the dynamic analysis method should be used. As a dynamic analysis method, during analysis of variables with big fluctuation and variation, the grey relational analysis method can more comprehensively cover the information, which has stronger dynamic significance. 
Basic Steps of the Grey Relational Analysis Method

The multi-element and single-sequence grey relevancy calculation formula is:
Where k refers to the kth time point,  refers to the discriminating coefficient, and
 has different value in accordance with different background;
The multi-element and group-sequence grey relevancy calculation formula is:
 has different value in accordance with different background.
(4) Solve the grey relevancy The multi-element and single-sequence grey relevancy calculation formula is:
The multi-element and single-sequence grey relevancy calculation formula is:  is, the bigger impact the ith element has on the variable to be analyzed; on the contrary, the lower i 0  is, the smaller impact the ith element has on the variable to be analyzed.
Research Process and Result
Determination of the Reference Sequence
For the convenience of description, we use the 2007 grade as the example to specifically describe the method to determine the reference sequence. From the Teaching Affairs Department we got the scores of 109 students who selected the aerobics course in the 2008 grade and submitted effective questionnaires, and we used the formula to obtain the average value:
In this way, we obtain that the average score of the aerobics course got by the studied objects in the 2007 grade is 83. 
Determination of the Comparison Sequence
In order to compare the sequences, we use the determination of 1 x as an example to illustrate. x into the formula to calculate the grey relational coefficient:
Here, set k=2007 grade, the discriminating coefficient is 0.5, and we obtain Likewise, we can obtain the grey relational coefficients of the second to the eighth factors, as shown in Table 1 . 
Solve the Grey Relevancy
Bring the grey relational coefficients between the eight factors and the teaching skills calculated above into the formula Table 2 . 
Compare the Grey Relevancy
From the above calculation results we know that the grey relevancies of the 8 factors in the descending order are: lesson preparation situation, instruction of basic theoretic knowledge, teaching enthusiasm, teaching location, apparatus and facility, action modeling by the teacher, classic action training, beautification degree of the environment and modern teaching methods. In other words, the impact on the learning results of the students in the course of aerobics of the 8 factors in the descending order are lesson preparation situation, instruction of basic theoretic knowledge, teaching enthusiasm, teaching location, apparatus and facility, action modeling by the teacher, classic action training, beautification degree of the environment and modern teaching methods successively.
Conclusions
From Table 2 we can see that during teaching of aerobics, the teaching skill with biggest impact on the learning results is the lesson preparation situation, and those two aspects have a relevancy of 80.6%. The next is instruction of basic theoretic knowledge by the teacher, with a grey relevancy of 72.2%. Teaching enthusiasm, teaching location, apparatus and facility, action modeling by the teacher and classic action training have close impact on the learning results, which are 69.4%, 69.2%, 68.5% and 68% respectively. As for the beautification degree of the environment and modern teaching methods, they have relatively smaller impact on learning results, which are 64.9% and 58.5% respectively. In accordance with the grey relevancies between different factors and the learning result, we can obtain the following conclusions:
(1) Because lesson preparation situation and instruction of basic theoretic knowledge by the teacher have a grey relevancy higher than 70% with the learning results, when these two factors are improved, the learning results of the students will also be significantly increased. Therefore, during improvement of the teaching skills of the course of aerobics, the teacher should focus on instruction of basic theoretic knowledge and emphasize the link of lesson preparation, which will help to significantly improve the learning results of the students.
(2) Because the four factors of teaching enthusiasm, teaching location, apparatus and facility, action modeling by the teacher and classic action training have a grey relevancy higher than 65% with the learning results, therefore, during teaching, the teacher should work hard on these four aspects. If the teachers can increase training on teaching enthusiasm, teaching location, apparatus and facility, action modeling by the teacher and classic action training, then correspondingly, the learning results of the students will also have certain improvement, which can help to realize the teaching objectives of body and form building, thus making aerobics teaching in colleges more effective.
(3) Although among the 8 factors, the beautification degree of the environment and modern teaching methods have smaller impact on the learning results of the students, they still have a grey relevancy of 64.9% and 58.5% with the learning results. Therefore, during teaching reform in the classroom, effective measures taken in accordance with these two aspects should not be neglected.
